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1 
This invention relates to methods of manufac- 
turing rails from beams. 
In the past, flame-cutting processes bave been 
used in manufacturing metal rails from struc- 
rural beams; i. e., H-beams, I-beams and the 
like. Such processes bave employed torch car- 
riages adapted te more or be moved from one 
end of the beam te the other, the terch or tcrches 
serving to cut away excess material from a flange 
or other integral part of the beam. Presumably 
because of localized heating effects necessarily 
involved in operations of this kind, the product 
so obtained bas hot been straight or substan- 
tially straight, as usually desired, but character- 
ized by a marked concavity or upward bowing of 
its ends. This concavity makes necessary addi- 
tional operations on the product such, for exam- 
ple, as mechanical straightening or spot-heat- 
ing. The former introduces unwanted stresses 
and the latter tends to change the metallurgical 
character of the beam at a point or points where 
the spot-heating is done; consequently, neither 
is entirely satisfactory as a method of correct- 
ing the concavity. 
The present invention bas for ifs principal 
objects to obviate these and other difficulties, fo 
that end providing methods by which the beam 
is subjected te and held during the cutting oper- 
ation under pre-induced stress. This is done by 
introducing inte the beam a predetermined arcu- 
are deflection, and, with the beam held in place 
under the stresses thus developed, flame-eutting 
and quenching. Usually but hot necessarily sym- 
metrical in nature, such deflection iS in a direc- 
tion opposite to the concavity that would other- 
wise ]oe o'btained; i. e., the deflection is .along 
the axis of the beam and of a character such as 
te give a temporary (or, if desired, a permanent) 
convexity or downward bowing of the ends as 
seen from the side. 
In its preferred form, the invention is illus- 
trated in the accompanying drawings, in which 
Figure 1 represents a side elevation of apparatus 
which may be employed in practicing the inven- 
tion. Figure 2 represents a corresponding top 
pan but with the beam being cut shown as broken 
away in order te reveal details of the middle 
one of the rive stations. Figure 3 represents a 
view of the nature of a transverse section along 
line 3--3 of Figure 1, the saine showing the 
parts in the position which they assume irnme-. 
diately belote clamping pressure is applied, Fig- 
ure 4 represents a corresponding view of the na- 
ture of a transverse section along line 4--4 of 
Figure 1, looking in the direction of the arrows; 
i.e. toward the middie Station. 

2 
As-indicated in Figure 1, the apparatus com- 
prises, in general, a stand or frame I, charac- 
terized by one or more stations that are prefer- 
ably spaced laterally along such stand. The rive 
5 stations shown in Figure 1 are designated 2 te .6, 
respectively, station 2 being the station at the 
extreme right-hand end of the stand, station 
being the one at the right center, station 4 being 
the middle station, station 5 being the one at the 
10 left center, and station 6 being station at extreme 
left-hand end. Supported at each of the rive 
stations is the beam 7 from which the raff is 
te be cut, such beam convenientiy taking the 
form of an H-beam having a fiat top flan.ge 
15 a fiat bottera flange 7b, and a web 7c connecting 
 the.top and bottom flanges. 
Beam 7 is shown as carrying a terch carriage 
3, .the saine appearing af the extreme right-hand 
end of Figures 1 and 2, and as abutting a run- 
20 off device 9 located at the extreme left-hand end 
of the apparatus. Torch carriage 3 can at mini- 
mure be of conventional construction, such, for 
example, as that shown in Anderson Patent No. 
2,210,242, granted Jan.uary 20, 1942, for Beam 
25 Cutting Machine, ,but may be elaborated in con- 
struction so long as if serres the purposes of a 
torch carriage. Run-off device 9 takes the form 
of a waist-high dolly mounted on tracks on which 
is carried a short length of beam similar in cross- 
30 section to beam 7, onto which torch carriage 
moves after it bas traversed beam 7 from" the 
right-hand to the left-hand end thereof. 
Stand ! includes a concrete bed ! ! indicated 
in dotted lines in Figure 1, the saine having a 
35 pif | 2 therein. It also includes two stringers or 
side pieces |3 mounted in or on bed | |, two pieces 
| 4, and rive cross plates | 5, all of which are shown 
in Figure 2. Welded to cross plates | 5 are rive 
rigid standards, corresponding to stations 2 to 
40 inclusive, consisting in each case of a wide ver- 
tical support plate |6, a narrow vertical support 
plate |7, and, extending between them, a work 
plate |3, which, as seen from above, bas a later- 
ally recessed or hour-glass outiine. Lateral re- 
45 cesses | 9 in vork plates | 3 appear te best advan-. 
rage at station 4 in Figure 2. To accommodate 
work plates |3, wide support plates |6 bave 
toward the top thereof stepped recesses 20 in the 
stepped or bottom portions of which recesses the 
50 work plates |3 are located and welded in place. 
In the apparatus fllustrated in the drawings, 
there are rive work plates t3, one for each of 
the rive stations, each work plate forming part of 
a standard on which the beam te be cut can 
55 placed. 
As shown in Figures 3 and 4, a fluid pressure 



motor taking the form of a hydraulic cylinder 
22 underlies each work plate ! 8, such cylinder be- 
ing held in proper relation to the standard on 
which itis mounted by means of ears 23 on the 
upper end of the cylinder and cross bolts 
passing horizontatly through ears 23 from wide 
support plate I$ to narrow support plate 17. 
Within-cylinder 22 is a piston (not shown) fo 
which is aflixed a rare 25. The latter is con- 
nected to and operates on a slotted cross head 
26, the slot 26« in cross head 2G appearing i n 
elevation in Figure i. 
As indicated in Figures 3 and 4» each cross-head 
25 is adapted to move up and down on vertical 
guide bolts 27, the lower ends of the latter being 
ruade fast to longitudinalty extending.trusses 
embedded in the concrete of which bed ïl 
formed. Spanning slots 2« in cross heads.2.$ are 
rods 2, each rod 2 pasing through and being 
riidly flxed in or to the side walls of cross head 
2.  -Ech cross head 26 carries i.nslot 2«.hereof 
to p Votally mounted clamping arms-S, he 
smé having at their iower ends ears 38 enc0m- 
iassng-rods 2 and at their upper ends.bent por- 
tïoiS 8, adapted, by virtue of the presence in 
ïvkplate ï  of the lateral recesses I , to overlie 
bottom flange 7 of beam 7. 
s indicated .in Figures S and.4, clamping rods 
3 .aré .in upright positions, shown in sold lines, 
i.mmèiate]y before clamping pressure is applied 
fo them; however, they are adapted-to move into 
lhe lotted line-position in whic h thçy abut guards 
i, Which act .as stops for the upper ends of 
elamping arms  . 
Ceoperating with each of-clamping-.arms $ at 
eaeh of the rive stations, is a iinkage-system 
inctuding-a block $ welded fo cross plate I, a 
p}eç pin 3 in block , upwardly extending lines 
37-flanking block , there being two such links 
oreach block, a cylindrical SPacer $ housing-a 
piot pin] a yoke , engaging the end of he 
p_iF0t.pn in .spacer 3$, a rod  astened fo .-yeke 
.3-f0r .m0vement therewith, and a sleeve 1 to 
Whch is fixed.the opposite endofrod . Vithin 
sleve 41 is .a pin 42 (Fgure.3%) .fo the ends .of 
whi_ch-are opratively connected leFers. 4, one on 
.ech .side of sleeve 4. Loyers 4 are rigid!y 
mea-_nted on a collar 44 fixed to a shaTt.4 extend- 
ing lengthwise ëf the apparatus. he linkage 
Fstemjust described is the-smê at each of. sta- 
tions  to , inclusive, and is .dup]icated onoppo- 
S_e:sides of sand I. 
Each shaft 4 is capable of limited rotation, 
clokwise or counterclockwise as-thecsemay b e, 
i_L.êÇp0nse o- a force imposed ai the iouter, end 
.?f.-.ouatin lever 48, whCh, as.ïndicated in 
S !. ánd 3, abuts a stop 47 /hen-moed toward 
beam 7. 
. .With the-parts in the positions shown in dotted 
lies in Figure 3; i. e., with clamping arms $0in 
e_tracted position, levers $ are moved away from 
beam 7, .such movement being clockwise in the 
¢_ae-of the lever shown at.the right in Figure 3 
nd-.counterclookwise in the case of -figure shovn 
a_tthe .left of Figure 3. By beli-crank :acien, 
iev.eS 4.3 move upward, c!ockwise or ceunter- 
clockwise as the case may be, carrying with hem 
pins 42,sleeves41and rods . OEn consequence, 
Fokes $9 are moved inward, such- movement pro- 
duçing corresponding movement in :upwardly ex- 
tending links 37 flanking blocks $5 and cross- 
hads . Clamping arms , which, by virtue of 
th actthat they are pivoted on-pins- .2 $, nor- 
mally tend te fall into the dotted line postio 
._dicatd in FoEre , a$e -thus forcd-no  t.he 
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upright position shown in full lines, in which bent 
portions 3. overtie flange 7 of beam 7. 
With the parts in this relation, and after shims 
49 have been inserted under beam 7 as herein- 
after described, clamping pressure is .applied fo 
ctampin arms 3. This is done by ctuatin a 
moter-driven ear pump 5, shown .in Figure 2, 
which has ssociated therewih a reserVoir 51 and 
a four-way valve 5. By means of pump 5, off 
-can be supplied thr0ugh line  to the spaces 
bove th e pistons in cylinders ; simultaneoly, 
0i in the spaces below the piston can be with- 
drawn throuh line 5, being returned thereby to 
the reservoir 5. The effect of this action is fo 
 splace the pistoJn cyHnders  in a downward 
diection, and thus force downwardly rares 5, 
cross heads 8, and clampin arms 39. e lat- 
ter/thçouh bent portions $, ene and clamp 
fiane  of beam 1 in :place on work plates 18. 
When, at a la.ter stage, if is desi.red.o release 
beam , valve  is reversed,.cusig..pump _to 
force off throuh line 5 .fo the spaces 'belo«/the 
pistons in cyHnders2. A the sme .tmê,-dil 
the spaces aSove the pissons in Clinders  
eausted throuh Hne 5 and returnC .,to the 
resêrvoir  by means of pump ., thus dispcin 
the pintons in an upward direction..As, shown, in 
Figure 3, lines. 5 andf5. ConnectiCYlindCs_ 
and .pp 5 .ar aCcommbdated .in-h6ies 55  
wide support .plates  G. 
In pi'eparin a. beam-or .cuttin,..an Hbeam, 
I-beam 0r.other 9trfiturl.beam o sflable shpe 
and OEmenSio i.10C.aêd on. Safld l-.ith 
 in juxtaposition to he W0rk pl. 18 E0r 
par.t of he Stafldars_atstatio  fte :8, ihclusiVe. 
At ts tie (i hot. bëfore) Shi/9 e placd 
on work plates 18-in a position to.udêiie_flane 
i of bem , shims in thè intended maximum 
number bein used at station 4.. A lesser nbC 
of shims is used af djacent stations fS .ad_5 
Three shims 9 .appar. in Fire , hïch hdS 
the middle station, vhile two shims _49 _Rppear in 
Figure 3, which hows adjacent taiofi/5 b 
miht equaily.wetl represent ajaCdfisti0n. $. 
In the installation shw in gurs_l nd 2,:no 
shims are used ai .end tti0ns.  .and G, alth0uh 
in ordina cikCu.taC thei preê¢ê a._the 
ènd stati0fls .is ofte desiraie (depèhdîn.inRrt 
on the extent o overhang .0f he bea)., helpful, 
or een. neCCSar. If .a. beam îs t6 bë Cut tha 
does n6t haê a fiat bottera flae, if mY-be nëc- 
essary to introdùce ghim, atone bu.nothe 
of end satiÇs  ad @, as ell s à ltëdite 
stations 3,  _nd .. Genraiiy, he .. mkïmfim 
nber of shims wfil be USed _àt mïdd!etaIofi 
 ith.a lester, humbêr at stai0fis 3. and ..,. kd 
s6m, but a still sma]lër umr, t Stati0 
and .. In.ay ëVèn, héïe shi re sed 
the purposes described, the placig or inseztion 
of the shims is effected before clDing presuè 
is applied to ctaping 
The effect .of .placing or inseri shims . 
S to induce a. reHrF deflectî Of bem . 
Such preliminary .deflection is brefiht abOUt 
ô5 the-weight of.he, bëam is as..a genei ule 
metrical in nae,, and, Ê- shims _9 -are-ioated 
as shown ana aescribea,.Js, of greç ex,eut 
at end saio  and @. Dendin on.he t- 
io, s Prelinary deflecioi s augmented 
7o in rear or less degree-b the  capi ction 
which, resuRs rom moving clampg a 
to uprigh .position .and pl tapg 
pressure by-.forcing rams., _COsshCads  nd 
75 scribed. The net -;B r! t e   



5 
beam. 7 is held firmly inplace, with the beam 
Subject fo the stresses so developed, during .the 
sequence of fiame-cutting and cooling opera- 
tionsi that is to say, until after torch carriage 
8. bas moved ïrom the right-hand end fo the 
left-hand end of beam 7 as shown in Figures 1 
and 2 and the beam has again attained or ap- 
proached atmospheric temperature. 
When its fiame-cutting and quenching ïunc- 
tion bas. been accomplished, torch carriage 8 10 
moves ofï beam 1 onto run-ofï device 9, where- 
upon clamping pressure can be released and the 
movable parts allowed to return to their original 
retracted position. If, as in the preïerred ar- 
rangement, torch carriagi 8 departs from the 
conventional construction shown in Anderson 
Patent 2,270,242 by including means ïor quench- 
ing, the beam may be removed practically im- 
mediately upon completion of the steps of fiame- 
cutting and quenching; if not, it will generally 20 
be desirable to allow the beam to cool to room 
temperatures belote releasing it from the clamp- 
ing pressure under which it is held during fiame- 
cutting. Elaboration of the torch carriage to 
provide means for quenching, although not nec- 25 
essary, afïords an additional advantage in that 
it gives fise to a product that is quench-hard- 
ened where the excess material is cut away from 
the top fiange. 
By way oï illustration of how the invention 30 
may be employed in practice, a 20-foot H-beam 
having a web measuring 6¼ inches; i. e., a 
standard beam of symmetrical section, may ad- 
vantageously be mounted, pre-stressed, fiame- 
cut, quenched and brought to room temperature 35 
on apparatus of the type illustrated in the draw- 
ings employing a cooperating torch-carriage 
moving ata speed of 12 to 15 inches per minute; 
e. g., 13 inches per minute. In a typical case 
characterized by negligible overhang at the ends 
but making use of rive equally spaced stations, 
shims need be employed only at the middle and 
the two immediately adjacent stations, the shims 
at the middle station having a height of 1/8 45 
inches and those at each of the two adjacent 
stations having a height of lï inches. The 
product will be a rail; i. e., a product of unsym- 
metrical section, having a slight convexity or 
downward bowing of the ends as seen from the 
side. 
Although a slight convexity ("crown") is 
usually desired and is provided in the foregoing 
and following examples, it is possible by reducing 
the heights of the shim stacks to obtain rails 55 
that are fiat or substantially fiat. 
Further by way of illustration of how the in- 
vention can be employed in practice, a raff 25 
feet long having a web measuring 6 inches can 
advantageously be flame-cut, quenched, and 60 
brought to room temperature while clamped in 
place on a stand similar to that illustrated in 
Figures 1 and 2 in which the stations "are equally 
spaced and an overhang of 2 ,feet 3 inches is 
provided at each end of the stand. In such 65 
case, shims to a height of 2½ inches may be 
employed at the middle station, shims to a height 
of 2/8 inches at the two adjacent stations, and 
shims to a height of 1 inches at the two end 
stations. With an installation of the kind 
scribed, a cutting speed of 13 inches per minute 
may be used. 
In a longer stand using the saine cutting speed 
but a larger number of unequally spaced stations, 
four on each side of a center station af which 75 

no shims were used, shims were employed as 
below indicated: 

Station A-- inch 
Station B--I inches 
Station C--2r lnches  
Station D. lnches 
Station E--None 
Station F. inches 
Station G--.r inches 
Station H--I inches 
Station I inch 

The above figures are for a beam 40 feet long 
having a 10-inch web which is allowed to over- 
hang the end stations bY 1  feet. 
It is obvious that numerous modifications may 
be made in the apparatus above described0 as 
well as in the process carried out therewith. 
For example, the shims may be replaced by built- 
in jacks, adjustable screws, or other supports 
mounted on or projecting upward through work 
plates 8 into contact with fiange ] of beam 
. It is not necessary that, as hereinabove con- 
templated, clamping arms $ be loosely related 
or unconnected to yoke 39, for it is entirely pos- 
sible and in some cases may be desirable to 
connect clamping arms 3 to yoke 39 or links 37. 
Other changes in the apparatus, by way of sim- 
plification and by way of elaboration, will sug- 
gest themselves to those skilled in the art. 
Similarly, the process carried out with the aid 
of the apparatus need not necessarlly be a cut- 
ring process but may, i.f desired, be a welding 
or slmllar operation involving the possibility of 
distortion of the beam as a result of localized 
heating. If desired, the beam may be clamped 
in place belote the intended defiection is de- 
veloped in it, reversing the normal order of two 
oï the steps involved in the practice of the proc- 
ess. It is not nicessary that the induced de- 
fiection, whether or not augmented by clamping 
the beam, be such as to compensate precisely 
ïor the concavity that would otherwise be ex- 
pected to result, for the parts may be so related 
as to leave a slight bowing, either concave or 
convex, where the use to which the product 
is to be put may be served by the presence of 
such bowng in the raff. 
It is intended that the patent shall cover, by 
suitable expression in the appended claires, what- 
ever features of patentable novelty reside in the 
invention. 
What is claimed is: 
1. The method of mahing a raff from a double- 
flanged structural beam having a web extending 
transversely between the flanges comprlsing the 
steps of positioning th.e beam on one of ifs two 
fianges with the web extending substantially 
vertically; developing a preliminary defiection in 
the beam, the deflection being such that the beam 
is bowed upwardly in the middle and downwardly 
at ifs ends; augmenting the defiection so de- 
veloped by clamping the beam in position, the 
clamping pressure biing applied to the flange on 
which the beam is resting; flame-cutting the 
unclamped flange along a path paralleling the 
web of the beam; cooling to harden the fiame- 
cut portion of the unclamped fiange; and, after 
cooling, releasing the clamping pressure and re- 
moving the beam. 
.. A method as in claim 1 in which the bam 
is cooled to atmospheric temperatures before the 
clamping pressure is released. 
3. A method s in claire . in which the step 



tened by qttenchlng. 
4. A method as in claire 3 in which-the,step 
of cooling is hastened by 
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